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| NTRODUCTI ON

Car bonyl compounds in air are collected by drawing air through a
cartridge inpregnated with acidified 2,4-dinitrophenyl hydrazine
( DNPH) . The resulting products(hydrazones) are neasured in the
| aboratory using high performance |liquid chromatography to
determne the levels of the carbonyl conpounds originally present
inair.

Unlike the Cl18 substrate, DNPH inpregnated on silica substrate
(Si - DNPH) have significant negative ozone artifacts and their use
will require an ozone denuder or scrubber to be installed at the
air inlet of the sanpler immediately in front of the particulate
filter. The ozone scrubber is good for approxinmately 100,000 ppb-
hour, or approximately one nonth of use. The ozone capacity of
scrubbers have not been officially determned. So daily changing
may be required.

[1.  SAVPLI NG

The sanpler is equipped with tiners, which, once programred, wll
allow multiple sanples to be taken automatically. Al channels
except the Duplicate are independent. They can be programed to
sanple over any time period though NOI sinultaneously (as in
collecting a parallel sanple) because they share the sane flow
controller. To collect a parallel sanple, the duplicate Channel is
used. It will collect a sanple simultaneously with one of the
desi gnated channels (e.g. Ch. 2 in a 4-channel unit) if the toggle
switch is set to the Dupl. position. If the toggle is set at the
Bl ank position, that “duplicate” channel serves to collect a field
bl ank. The sanpling flow rate through the cartridge is regul ated
by differential flow controllers to approximately 800 nl per
m nut e.

THE SAMPLER IS NOT WEATHER PROOF. | T SHOULD BE USED | NDOORS ONLY.
ALVWAYS USE UNITS A & B DESIGNATED WTH THE SAME NUMBER TOGETHER
(a; in 5A & 5B) since flow calibration is done on the unit as a
pair.

PROCEDURE
At mAA provides two types of sanplers (Type 1 and Type 2), both of

whi ch operate simlarily, but differ in the type of housing and
timers used. One type uses Omwon tiners and is housed in a tool



box. The other type is housed in a rack-nount chasis and uses a
Spri nker Thi nker tinmer for control.

I nstal |l ati on:

Place the sanpler (unit A) and punp (unit B) on a table. Renove
the protective caps on the fittings. Save the caps and other
m scel | aneous parts in the Ziploc bag inside the punp box. Connect
the vacuum line/s between the two units. Type 1 has only one such
line, whereas Type 2 has two lines. In this case, connect the
Dupl. from the punp box to the Dupl. channel at the back of the
chasis. Make sure there are two Orings and an inverted ferrule (a
back ferrule used with wide end facing the Oring) at each end of
the line. Finger tighten the fittings. If the line does not slide
fromthe fitting upon gentle pulling, the connection is good. Prop
the punp box lid up with the netal rod by inserting it into the
groove at the corner of the lid. The punp nust be operated wth
the lid open. In the Type 1 sanpler, plug the sanpler power cord
to the power socket in of the sanpler, then plug the punp unit
power cord into an AC outlet. In the Type 2 sanpler, the punp
power cord plugs into the sanpler outlet and ACis applied to the
sanpler unit.

la: Type 1 Sanpler:

The Onron tinmer in the punp box should cone on when power is
applied. Slide Ch. 2 (marked AC outlet) to ON. Test the set
up by sliding the tinmer switch marked "P* to ON. The punp
should start. Wth the punp running, switch each channel in
the sanpler O\, then OFF in succession. Each time a channel
is turned on, a click should be heard, indicating that the
solenoid valve is activated. At the sane tine, suction should
be felt at the black Viton tubing for that channel. Wen the
correspondi ng channel is on, vacuum should also be felt at
the DUPL. (duplicate) channel if the toggle is at the DUPL.
position. ALL CHANNELS SHOULD BE WORKI NG BEFORE PROCEEDI NG
WTH THE FOLLON NG STEPS. Place all tinmer switches to RUN
after this test.

1b: Type 2 Sanpler

The SprinkerThinker tinmer runs on battery and should have
been on already. When AC power is applied, the timer can turn
on the punp (Ch. 6) and the other channels nmanually using the
4 keys. See  Suppl enent al Instructions on the tiner
operati ons.



Install the filter provided to the sanpler inlet fitting

marked AIR and connect the sanple inlet line (1/4 inch
Teflon, ~ 20 ft) to the filter. Be sure to note the direction
of the arrow on the filter holder. It should be pointing

towards the sanpler. Finger tighten the Teflon fittings in
the holder, but wench tighten the brass Swagel ok cap nut.
Any ozone renoval unit should be installed between the air
inlet line and the filter. Strap the other end of the
sampling line to the desired | ocation

Insert the blue polyethylene tubing to the punp outlet and
vent the punp exhaust outside, away fromthe sanpling inlets
of other sampling or nonitoring equiprent.

The sanpl er cones pre-installed wth blue "protective" tubing
stubs. They are for keeping particles out of the |lines.
Separate the lines fromthe stubs and save themin the Z ploc
bag. Take a fresh cartridge froma vial. Renove the plugs and
save theminside the vial. Connect the cartridge to the Luer
fittings, with the long end going to the black Viton tubing
in Type 1, or the Teflon tubing in Type 2 wunits. Install
cartridges into as many channels as you need to sanple
including blank or duplicate. Leave any unused channels
closed with the blue tubing stub.

For each cartridge sanple, record in a log sheet the
following information and any remarks for events relating to
a sanpl e:

e cartridge nunber

* installation date and renoval date

» elapsed tine neter reading before and after sanpling
e sanpling date and tinme of each cartridge

 sanpler and channel nunber

e toggle switch position - Dupl. or Blank

Do not leave any field in the |ogsheet blank. The data | og
sheet may be different depending on the project. An exanple
of a data formis attached in the Appendi x.

The tiners have been pre-installed wth the sanpling program
and should not need changing. So when an | OP cones up, the
operator only needs to set up the “G” days in the
controlling channel: AC QUTLET in the Omon, or Valve 6 in



t he SprinkerThi nker, and the sanpling programtakes over. The
sanpl i ng program varies dependi ng on the specific
application. Supplenental project-specific instructions wll
be provided to aunent this S.OP. on the operations of this
sanpler in these prograns.

7. After sanpling, the cartridges should be renoved as early as
your schedule allows. Renove the cartridges, and imredi ately
plug the ends tightly. Place theminto the vials and screw on
the caps tightly.

8. Keep all exposed cartridges in a closed, clearly |abeled
sealed container in a refrigerator to avoid mxing up wth
fresh cartridges. File away the log sheets in a folder or
bi nder. Always have a copy of the log sheet at the field
| ocation or operation center for reference in case the
| aborat ory has any questions regardi ng the sanpling.

9. Return exposed cartridges and log sheets in a cooler wth
blue ice to:

At mAA, I nc.

23917 Craftsman Road
Cal abasas, CA 91302
Attn: K Fung

Voi ce: 818/ 223- 3277
FAX: 818/ 223- 8250

Overni ght delivery service should be used for the shipnent.
If you put the |og sheets inside the cooler, put theminside
a sealed Z ploc bag to protect them from noi sture.

10. Cartridges may be returned on a batch basis to the | aboratory
for anal ysis.

CHECK LI ST:

Protective stubs installed in unused channel ?

Toggl e switch position in DUPL. or Bl ank?

Omwon tiners synchronized and switches in RUN position for used
channel s?



Timer controlling channel set to operate on the correct day?
Punp box |id prop open?

Log sheet filled in?



I NSTRUCTI ONS TO ACTI VATE SAMPLER

| . Spri nkl er Thi nker:

To Start an | OP

1.

Press T, until the valve icon appears and check that valve 6

is selected ( v pointing at 6). If not, press = once (to
enter into the change node). The v now flashes (for a few
seconds). Use + or - to position the flashing v opposite to

val ve nunber 6.

Note: In the change node, the unit automatically resets itself
after a few seconds. Just press = to re-activate the change
node if the change has not been executed in tine.

. Press . until the day icon appears. Press = once. Use

ONLY the - key to cycle the flashing arrow through all seven
days of the week to cancel any previously selected days of the
week (indicated by a non-flashing arrow). Then place the
flashing arrow on the desired day of week, i.e. an | OP day.

. Press + once to select the day. A non-flashing arrow should

now appear against the selected day and the flashing arrow
noves to the next day of the week. Only one day should be

selected at any tine. Check that there is only ONE non-
flashi ng arrow.
Press r. a nunber of tinmes ( 7 times) until the &

icon appears on the bottom right corner of the screen. The
screen should indicate current day of the week and tine.

. Install the sanpling cartridges and conplete the Chain-of-

Custody form Do not |eave any space blank. Note the toggle
position and verify the cartridge nunbers and correspondi ng
channel nunbers. A carbon copy of this COC form should be with
the unit should there be questions regarding an entry.

Second & Subsequent | OP Days

1.

2.

3.

The technician may service the sanpler after 8 p.m to
retrieve all exposed cartridges and reload all the channels.
Go to Step (4).

Anot her option is to service the sanpler between 9 am and
12:30 p.m on the first |1OP day.

Retrieve all exposed cartridges (only in Ch. 1 and 2 on the
second day, but all <channels from the third day on) and
replace with fresh cartridges.



4. Enter the cartridge and correspondi ng channel nunbers, date in
the COC form The exposed cartridges should go into a
contai ner marked for exposed cartridges. Keep all cartridges
refrigerated except those in the sanpler

5. Press T, and select valve 6.

6. Press r. until the day icon appears. Press = once to
enter the change node.

7. Press - to nove the flashing arrow to the current day, hit +
twice to select the current and follow ng day. Do not pause
nore than a few seconds between successive keystrokes.

8. Two solid arrows will appear to indicate that the current day
and the next day have been selected to run.
9. Press TI., a nunber of times ( 7 tines) until the @& icon

appears on the bottomright corner of the screen. The screen
shoul d i ndicate current day of the week and tine.

10. For subseqgent | OP days, repeat steps (1) throught (9) of this
i nstruction.

1. OVRON TI MER:

To activate sanpler, hold MODE down for ~2 sec. Wien TIM ADJ]
appears, press MODE 4 tines to enter the PROG 2 DAY SET screen

Press O to nove blinker to the desired day. Press + or - foll owed
by OO0 to select or cancel a selection. Press MODE to exit.

After the last day of an IOP, renove all previous selections.
The next [0OP should always begin wth new selections to avoid
resanpl i ng.

To activate sanpler, hold MODE down for ~2 sec. Wien TIM ADJ]
appears, press MODE 4 tines to enter the PROG 2 DAY SET screen

Press O to nove blinker to the desired day. Press + or - foll owed
by OO0 to select or renove the day. Press MODE to exit.

After the last day of an I1OP, renove all previous selections.
The next [0OP should always begin wth new selections to avoid
resanpl i ng.



Car bonyl
Ti mers

Sampl er with Omon

CCOS Por gram

Ti mer |Channe On Of Days On Switch Remar ks
| Posi tion
1 1 0: 03 3: 03 |every day RUN Sanpl e
2 6: 00 9: 00 |every day RUN Sanpl e
2 3 13: 00 | 16: 00 |every day RUN Sanpl e, Dupl. on
Ch. 7
4 17:00 | 20: 00 |every day RUN Sanmpl e
3 5 0: 00 0: 03 |every day RUN System purge
5:45 6: 00 |every day RUN Syst em pur ge
12:45 | 13: 00 [every day RUN System purge
16:45 | 17: 00 |every day RUN Syst em pur ge
6 Not none OFF
used
4 punp 0: 00 3: 05 |every day RUN
5:46 9: 02 |every day
12:46 | 16: 02 |every day
16: 46 | 20: 02 |every day
AC 0:00 | 20:04 |[to be set RUN Set "DAY SET" to
| OP
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CARBONYL DATA AND CHAIN OF CUSTODY SHEET

Project: Central California Ozone Study Sampler Number:

Site:

Operator:

Pump Box Number:

Cartridge

Channel 1 2 3 4 Blank/Dupl.

Toggle Switch

Exposure| Position (check one)

Installation

Removal

Elapsed Time

Meter Reading

Smpl. Period 0-3 6-9 13-16 | Tandem [ 17-20 Blank Dupl.

Date Blank

Duplicate

Date Time

Date Time

Start

Stop

Cartridge #

Cartridge #

Cartridge #

Cartridge #
Chain Of Custody:

Relinquished By: (Signiture) Date / Time:

Received By: (Signiture) Date / Time:

Comments: Use this sheet for consecutive IOP days
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APPENDI X

I NSTRUCTI ONS FOR OVRON Tl MERS

To set and programthis tiner, you only need to use 4 keys: MODE
0(t he ENTER key, |ocated to the right of MODE), +, and -.

1. To set day of the week, hour and mnute in Tinme Adj node:

Hol d down the MODE key for about 2 seconds to enter the Tine
Adj (adjust) node. The flashing paraneter can be changed with
the + or - keys followed by O (Enter key) to set the change.
After each [ stroke, the next paraneter will flash (cycling

fromday of the week to hour to mn. and back). The tinmer is
on a 24-hour clock, with 0:00 being m dnight.

To get out of the Tine Adj node, repeatedly tap the MODE key
until the normal tinme display is shown (a flashing *“:*“
bet ween the hour and m nute display).

Note: The MODE key is inactive if you have used the + or -
key, but have not set the entry with the /7 key.

2. To view or enter a program

An Onron timer controls 2 circuits by the prograns under Prog
1 and Prog 2. The two switches on the timer put each circuit
in one of 3 nodes: ON (mannual on), RUN (Program, and OFF
(manual off). The swiches are |abelled to indicate what each
circuit controls, for exanple, 1 for Ch. 1, 2 for Ch. 2...and
P for punp.

Push and hold MODE key for about 2 seconds. When the Tinme Adj
sign cones on, tap the MODE key once to enter into Prog 1.
View the hour, mnute, and switch 1 status (shown at the
bottom | eft corner of screen): ON. a bar in contact with the
poles, OFF. a bar away from the poles, and OPEN. no bar,
inplying no program steps). Changes can be nade to the
flashing paranmeter with the + or - keys and then 0O If no
change is required, use [ to go into the next field. The
timer sequences through hour, mnute and switch status for
all the steps within Prog 1 until 0:00 with an open sw tch

12



status are shown, signifying that no further steps are in
Prog 1. Further tapping the Enter key will |oop you back to
step 1 again.

Verify all the ON and OFF times. |If you are satisfied with
the entries, hit MODE once to go into Day Set, which sets the
days of the week that Prog 1 wll be on or off. If the
di spl ay shows the days of the week in clear letters against a
bl ack background, Prog 1 is on for those days (al so indicated
by the switch pictogran). Make all necessary changes with +,

- and 0O keys.

Ht the MODE key once to go into Prog 2 to verify or change
the entries in the program steps and Day set as described
above.

Ht the MODE key once wll return you to the normal display.

To synchroni ze the tinmers:

Set the first timer to the correct tine. Get into the Tine
Adj node of the second tiner and set the tine one mnute
ahead of the first timer. As soon as the mnute display
changes over in the first timer, hit 0O of the second timer.
Then tap the MOXDE key repeatedly to return to the nornal
di spl ay.

13



I NSTRUCTI ONS FOR SPLI NKERTHI NKER Tl MERS

The tinmer is programmed with the aid of 4 buttons, I,, - + and
=,

1. Progranmng Current Tine and Date

Press T, a nunber of times until @ icon (now) appears. Press =.
The hour digit will flash. Use + or - buttons to set the current
hour (note: AMand PM. Press = again, and the mnute will flash.
Use + or - buttons to set the current mnute. Press =. A flashing
arrow wi Il appear in the upper portion of the display. Use + or -
buttons to set current day.

Press ', to nove to the next step (valve).

2. Val ve Sel ection

Press I', until the valve icon appears. Press =. A flashing arrow
appears on the |ower screen. Use + or - to position the arrow
opposite the val ve nunber that you wish to program The arrow wi ||
be in constant display in all subsequent steps (duration, day,
starts, manual etc.) to indicate that the progranmng will pertain
to this valve (channel) sel ected.

Press ', to nove to the next step (duration).
3. Run Duration

Press I, until an icon appears against “duration”. Press = and
use + or - to set the desired duration.

Press ', to nove to the next step (day).
4. Sanpl e Days

Press ', until an icon appears against “day’”. Press = and a
flashing arrow appears opposite the days of the week. Use - to
nove the flashing arrow to the desired day of the week. Press +
to select. A solid arrow will appear against the selected day, and
the flashing arrow will nove to the next day. Pressing the + or -
keys will cycle the icon from*“M to “Su”(Sunday) and back.

WARNI NG The = key can al so be used to pace through the days of
the week. But it will go to “OnCe” after “Su”. In this node, all
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the prograns in Starts will be cleared. You nust inmediately press
= while OnCE is still flashing to get out of that nobde and back
to “M to avoid erasing the prograns in Starts.

The best way is to avoid using = to pace through.

Press ', to nove to the next step (start).

5. Start Tines

W are using only one of the 4 allowable start tines. Press I,
until “J1 ]” appears against “start” for start nunber 1. The
word “OFF” or the last start tinme entered will appear. Press =
once and use + or - to nake the changes to the desired start tine

(note AM and PM, followed by =. To cancell a start tine, press
. Use + or - till “OFF appears (between 11:xx PM and 12:xx
AV .

Press T, to nove to the start 2, 3, and 4, which should all be
OFF. If not, set themto OFF.

Press ', to nove to the next step (mannual).

6. Manual Qperation

Press ', until an icon appears against “nmanual” and the word
“OFF" is displayed. Press + will turn the valve (selected earlier)
ON. Press - to turn it OFF.

Press I, twice to skip “rain off” into the “now ( & ) screen,
whi ch displays the current tinme and date of the week.
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7. Timer Program Review

To review the prograns in the timer, press = a nunber of timnes
until you are in the “now screen. Check that the current tine
and date of the week are correct. Then press = once. In the valve
screen, select the valve(Channel) to be reviewed using + or -.
Press = successively to observe the display under each nbpde
(duration, days, starts) to ensure the settings are consistent
with the values shown in the table below. If not, nake the
necessary changes.

Repeat the review on the other valve settings until all settings
are confirnmed.

CCCS SPRI NKERTHI NKER Tl MER PROGRAM

val ve | duration days starts

1 3:00 Mthru Su 12: 03am

2 3:00 Mthru Su 6: 00am

3 3:00 Mthru Su 1: 00pm

4 3: 00 Mthru Su 5: 00pm

5 0: 00 none -

6 3: 20 none 12: 00any 5: 45am
(set before | OP) 12: 45pm 4: 45pm

TAVDEM SAMPLI NG

Type 1 Sanpl er:

16



Type 2 Sanpl er:
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Project: CRPAQS

Sampler Number:

Pump Box Number:

CARBONYL DATA AND CHAIN OF CUSTODY SHEET

Site:
Operator:
Cartridge Installation Toggle Switch Installation Removal Elapsed Time
Exposure | Channel 1 2 3 4 5 Position (check one) Meter Reading
Date Period 00-05 05-10 10-16 | Tandem | 16-24 Blank Dupl. Blank | Duplicate Date Time Date Time Start Stop
Cartridge #
(top unit)
Cartridge #
(bottom unit)
Cartridge #
(top unit)
Cartridge #
(bottom unit)

Chain Of Custody:

Relinquished By: (Signiture)

Received By: (Signiture)

Date / Time:

Date / Time:

Comments: Use this sheet for consecutive IOP days




On Collect On Collect
IOP Days| Blank | Duplicate|{ Tandem IOP Days| Blank | Duplicate|{ Tandem
1 1
2 2
3 yes 3 yes
4 4
5 yes 5 yes
6 6
7 yes 7 yes
8 yes 8 yes
9 9
10 10
11 yes 11 yes
12 12
13 yes 13 yes
14 14
15 15
On Collect On Collect
IOP Days| Blank | Duplicate|{ Tandem IOP Days| Blank | Duplicate|{ Tandem
1 1
2 2
3 yes 3 yes
4 4
5 yes 5 yes
6 6
7 yes 7 yes
8 yes 8 yes
9 9
10 10
11 yes 11 yes
12 12
13 yes 13 yes
14 14
15 15
On Collect On Collect
IOP Days| Blank ! Duplicate{ Tandem IOP Days| Blank ! Duplicate{ Tandem
1 1
2 2
3 yes 3 yes
4 4
5 yes 5 yes
6 6
7 yes 7 yes
8 yes 8 yes
9 9
10 10
11 yes 11 yes
12 12
13 yes 13 yes
14 14
15 15




Instruction Points:

- Timer Operation

- Cartridge Installation and Removal on Consecutive |IOP Days
- Taking a blank, duplicate and tandem sample.

- Filling out a logsheet.

- Cartridge storage and shipping: Cooler / Blue Ice; Fedex.

Date:

Instruction given to:

Instruction given by:




Contacts

ARB Andy Ranzieri |916-324-4069

ARB Saffet 916-799-8205 cell |916/327-7298 |sec.:916/324-4069
DRI Eric Fujita 775/848-6881

DRI John Bowen 775/560-9246 cell |Dan Friedman |775/674-7048
ENSR Chuck McDade |805/377-1359 cell

T&B Bill Keifer 707/975-4590 cell

T&B Don Lehrman |707/526-2775

uUCB Rob Harley 510-643-9168 Andrew 501/642-6582
AtmAA K. Fung 818/458-4777






